The extraordinary transmission became even more extraordinary when Ebbesen and his team reported in 2002 that a single subwavelength hole can transmit even more light than expected when it is surrounded with concentric circular grooves. "You can get transmissions of 20 times the whole area. The corrugation acts like an antenna and pushes the light through," said Ebbesen. He reported further that such a "bull's-eye" can focus light, like a lens. Applications have been demonstrated already. For example, a Japanese team at the Tokyo Institute of Technology, having mounted such a bull's-eye structure on top of a vertical-cavity surfaceemitting laser (VCSEL), reported last year that they were able to increase the transmitted light intensity considerably.
Data storage is another application. There, the bull's-eye would be able to produce a subwavelength bright spot on an optical recording medium. Now, in a paper just accepted by Optics Letters, Ebbesen reports how his team succeeded in photographing light coming from the plasmons around a subwavelength aperture. The images confirm that the light striking the metallic film sets up plasmons that create tiny magnetic dipoles around the holes that line up with the polarization of the incoming light. Polarization effects, which could be exploited to engineer materials for maximum transmissivity, also have been observed by a group at the University of Victoria in Canada and by a Dutch-French team at the University of Twente in Enschede, Netherlands, the Institute for Atomic and Molecular Physics in Amsterdam, and the Fresnel Institute in Marseilles, France. This team, led by L. ("Kobus") Kuipers at Twente, observed that light is transmitted when the polarization plane of the light is perpendicular to the longer side of a rectangular hole. The Canadian team observed a polarization effect in elliptical holes.
It has been determined that the shape, in addition to the size, of a subwavelength aperture can play an important role in the transmission of light. The Kuipers team has observed that more light passes through rectangular 75-by-225-nm subwavelength apertures than through round apertures of 190-nm diameter, even though the round apertures are bigger. Kuipers believes this result shows that electromagnetic-wave resonances are appearing in the rectangular-but not the round-holes and that these resonances also influence the transmission of light.
Roy Sambles, who experiments with the transmission of microwaves through subwavelength apertures at the University of Exeter in the United Kingdom, believes that the rectangular shapes are acting as waveguides. That might open a second avenue for enhancing the light-emitting properties of devices of all sorts.
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